Abstract
Introduction
The current socio-economic environment in which organizations operate is dynamic, complex and competitive. To survive, many organizations now form strategic alliances and partnerships [7] ; [11] ; [18] . With the globalization of markets, many of these collaborative efforts involve distributed virtual teams that span inter-organizational [14] ; [9] and crossorganizational boundaries [3] . These teams form because, in the knowledge economy, organizations often face problems sufficiently complex that no single person has sufficient expertise and resources to achieve the task alone [9] , giving rise to a need for crossdisciplinary teams [21] . Supply Chain collaborations [29] and outsourcing activities [19] are good examples of this kind of collaboration. Cross-disciplinary, crossorganizational collaboration inevitably leads to circumstances where collaborators must consider sharing confidential knowledge in order to move the group toward its goals [12] ; [17] ; [22] . At that point, a team member may deem the knowledge to be sharable or unsharable.
We define the sharability of an individual's knowledge as the degree to which that individual feels willing to share that knowledge with people who are not members of one's own organizational unit. An upstream supply chain partner, for example, may know that expected shipments to the downstream partner will be delayed because the upstream partner is having credit difficulties. The upstream partner may be willing to reveal the expected delay (high sharability), but may not want to reveal the credit difficulties (low sharability). Knowledge Sharability (KS) has two objects -the private knowledge one considers sharing and the person or people with whom one contemplates sharing it. Knowledge Sharing is an attitude involving beliefs, feelings, values and dispositions to share particular knowledge with particular people. An attitude is a mental position, feeling, or emotion with respect to a fact or state [35] .
The unit of analysis for Knowledge Sharability is the individual, because sharability is an attitude formed by an individual. Knowledge sharability issues typically manifest in an organizational setting, because until an individual is a member of an in-group, the question of what can be shared with outsiders cannot arise. The organization, however, is not the unit of analysis for sharability, because the individual, not the organization, forms the attitude.
Knowledge is an intangible asset with economic value [27] ; [33] , and a strategic resource for creating a competitive advantage [15] ; [24] ; [30] . Knowledge sharing is therefore an important consideration for cross-organizational teams [25] ; [26] ; [29] . Knowledge sharing can be a critical success factor for collaboration and innovation [15] . Knowledge sharing is important for developing skills and competencies in organizations [31] and significantly contributes to organizational performance [5] . It is therefore important to develop better understanding of knowledge sharing. We will argue that knowledge sharing is directly influenced by perceptions of knowledge sharability. A better understanding of knowledge sharability could inform the development of better work practices for crossdisciplinary teams. Better techniques for reflecting on sharability could yield deliberate, rather than unexamined knowledge-sharing choices. A better understanding of sharability could be useful for remediating barriers to knowledge sharing that, in turn, could yield more successful collaborative efforts.
Many studies examine knowledge sharing in terms of attitudes and aptitudes. Individual perceptions of knowledge sharability [10] , have been shown to correlate with a number of factors, among them: intrinsic and extrinsic motivation [26] ; awareness of conflict of interest or vulnerability [4] ; physical capability to share [6] , and certain personality traits including self-interest and investment and a personal disposition to knowledge sharing [23] . Other studies consider knowledge sharing as a management process for learning and sharing understanding, sometimes supported by information and communication technologies [21] . To date, however, no general model of knowledge sharability has been advanced.
In this paper, we propose a Value Frequency Model of Knowledge Sharing (VFKS) (Figure 1 ), to explain knowledge sharability as an attitude that may affect knowledge sharing. The model considers antecedents of the attitude rather than the process of knowledge sharing. It seeks to account for correlations reported by earlier researchers. We synthesize the model from earlier theories from other literatures that propose explanations for intention and action. We then conduct an exploratory field study to compare the constructs and relationships proposed by the model with the attitudes, opinions, and reported actions of professional Chief Knowledge Management Officers (CKMO) from 16 organizations in France.
A Value frequency model of knowledge sharability and knowledge sharing
Expectancy Value Theories (EVT) of motivation [34] and theories that build upon them may provide a useful theoretical foundation for understanding perceptions of knowledge sharability and its relationship to the actual knowledge sharing. In expectancy value theories, an expectancy is defined as a projection of the likely outcomes of a contemplated action, and a value is a perception of the degree to which the projected outcomes would be instrumental or detrimental to one's interests [28] ; [32] ; [34] . These theories posit that motivation for a contemplated action is a function of expectancy value. The more positive the value ascribed to an expectancy the more motivated one will be to act. The more negative the value ascribed to an expectancy, the more demotivated one will be to act.
In the context of this study, the action of interest is knowledge sharing. Like EVT's VFKS assumes that: 
Participants
A total of 16 CKMOs and 4 surrogates participated in the four focus groups. A minimum of 14 and a maximum of 16 experts were present at each of the four meetings. In four cases, a CKMO sent a surrogate to a meeting. The involvement of experts in focus groups [20] allowed us, in the words of Hevner et al. [16] p. 80), "to combine relevance and rigor by meeting a business need with applicable knowledge." Each CKMO worked for a different company. Companies were in various sectors, including Automotive, Software, Audiovisual, Civil Engineering, and Telecommunications. Companies ranged in size from approximately 1,000 to 200,000 employees. Ten were multinational firms. The names of the companies were withheld to protect their privacy, but companies are identified by their sector. The names of CKMOs were likewise withheld for privacy reasons. Statements by participants were identified only by the industry sector in which they worked.
All participants held master degrees (MSc or MBA), and four had earned Ph.D.s. Their degrees were in a variety of disciplines: Industrial Design, Mechanical Engineering, Human Resources, Management, Computer Science and Ergonomics. Their work experience ranged from 15 to 34 years. Half the participants had more than five years experience as a CKMO. The average age of CKMOs was 47 and 68% were male. All of the participants were French by birth. All sessions were conducted in French.
Procedures
Participants met in four focus groups over a four-month period between November 2007 and February 2008 to gather insights about knowledge sharability issues from KM and collaboration experts. The focus groups took place during four consecutive regularly scheduled meetings of a professional business association for CKMOs. Focus groups were conducted by one of the authors. Recording devises were not allowed in the sessions. A graduate assistant recorded all sessions and made field notes about critical incidents and oral statements during meetings. Participants recorded their key contributions on Post-it notes, and gave them to the research team at the end of each session. The moderator made field notes immediately following every session.
To minimize the possibility of biasing the observations, we did not seed the focus groups with questions pertaining to the model. Rather, we observed and documented interactions among subjects who were already deeply interested in issues of knowledge sharability, and who were motivated to discuss it by issues they experienced in the workplace. The participants devised their own goals and their own questions created deliverables of their own design during these sessions. The researchers who observed and documented the sessions were not briefed on the Proceedings of the 44th Hawaii International Conference on System Sciences -2011 model until after the sessions were over. After the sessions, the observers were briefed on the model, and were asked to code their observations in terms of the constructs of the model.
Focus group process
Focus groups were announced with the theme "KM and Collaboration." Each session focused on a different aspect of Knowledge Sharability (KS) as a success factor in cross-organizational collaboration. In these meetings participants were to a) brainstorm on antecedents of knowledge sharability; b) brainstorm on conditions for successful knowledge sharing processes; c) build a preliminary questionnaire, which came to be called the Knowledge Sharability Grid, to assess knowledge sharability on the ground; and d) build a framework for better understanding of knowledge sharing among companies. Each meeting was held at a different site volunteered by one of the CKMO participants. Tables and chairs were arranged in a U shape so participants could make eye contact. Each session opened with a presentation by an outside expert about some aspect of information/knowledge sharing and crossorganizational collaboration from professional and research perspectives. Participants then participated in a one-hour session to generate, clarify, organize, evaluate, and reduce a set of ideas about Knowledge Sharing.
At the beginning of each interactive session, participants received these guidelines:
• All members should read the minutes of the previous meeting.
• The group should focus/concentrate its work only on the knowledge sharing-sharability concerns.
• Members should respect the time fixed by the facilitator (the researcher) for each activity.
• Members should write their ideas on Post-it notes before sharing them with the group.
• They should argue/justify each of their ideas by giving practical examples. The final deliverable from the four sessions was a questionnaire instrument that the participants came to call the Knowledge Sharability Grid. Each focus group built on the results of the previous focus group's session.
Session details
Each session had a different goal and a different work practice.
Session 1
An IT Consulting Firm hosted the first session in November 2007. Participants were asked to brainstorm possible antecedents of Knowledge Sharing and Knowledge Sharability in cross-organizational collaboration.
Participants used a directed brainstorming technique. The brainstorming responded to these questions:
• What kind of knowledge could be shared in crossorganizational collaboration? • What could increase the willingness to share?
• What makes some people share more than others?
• What is knowledge sharability?
• What are its characteristics?
• Why is it important for companies?
• When does it become critical?
Session 2
An Audiovisual & Communication Firm hosted the second session in December 2007. The focus of this session was to distinguish between Knowledge Criticality [13] and Knowledge Sharability. In sessions predating this study, the association had worked on Knowledge Sharability Grid defining Knowledge Criticality, which they had defined as the degree to which a knowledge domain was critical to an organization's success. In this meeting, the distinction between knowledge criticality and knowledge sharability was clarified. At the end of the session, the group agreed that knowledge criticality is the degree to which the sharing of a knowledge set held by a group (organizational unit, organization or group of partners) with outsiders would make the knowledge holders vulnerable. The group determined, however, that criticality was not sufficient to explain sharability of knowledge within a group. Knowledge Criticality was deemed a group phenomenon, while Knowledge Sharability was deemed an individual phenomenon. 
Session 3
The third session occurred in January 2008 at a Transport & Freight Firm. The goal was to generate criteria by which people judged knowledge sharability from three perspectives: The individual, the group to which an individual belongs, and the partners with whom the group collaborates. The group was divided into three subgroups of five or six CKMOs, each from a different industry. Each subgroup brainstormed for an hour to compile a list of criteria for one of the three points of view: knowledge, agent, and group. Groups then rejoined and worked for 2 hours to consolidate their concepts into 18 criteria, which they organized into an array they dubbed the Sharability Grid.
Session 4
The This grid was derived by a group of 16 CKMOs during a series of four expert focus groups.
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The objective was to make sure that there was no redundancy among criteria, and to assure that the set was sufficiently comprehensive to address the antecedents and criteria they had generated in earlier sessions. Sixteen criteria were retained; two were eliminated. Then, the group drafted one question for each remaining criterion. Table 1 presents the Knowledge Sharability Grid. It is offered here to clarify the work the participants did during their focus group.
Analysis methods
The moderator and the graduate assistant, native French speakers, transcribed Post-its and field notes into a collection of utterances identified by contributor. They then anonymized the transcript. The moderator/researcher then coded the French-language utterances according to the concepts of VFKS. The transcripts were then translated into English and validated by a native English speaker. An Englishspeaking researcher then coded the utterances according to the concepts of VFKS. Coders had substantial concurrence.
Analysis of session transcripts in light of VFKS
This section presents an analysis of the session transcripts in light of the constructs and relationships proposed by VFKS. Many of the utterances from the CKMO participants about knowledge sharing and sharability were consistent with the constructs and relationships proposed by VFKS. This section presents qualitative evidence to support that assertion.
Value of expected outcomes of sharing
The CKMOs ascribed value to knowledge:
• "Knowledge is an intangible asset that has an economic value" (R&D CKMO)
• "Having experience in a situation will not make you sure to solve the problem, but it gives you an advantage" (IT consulting CKMO)
• "Knowledge is often considered as power" (R&D CKMO)
• "Knowledge is a strategic asset and a competitive advantage for companies on the market" (Automotive CKMO)
• "Knowledge is a strategic resource of productivity" (R&D CKMO)
The CKMOs asserted that the outcomes of Knowledge Sharing could have positive economic, political, social, or cognitive value that motivated people to share knowledge:
• "Using social computing, experts can find each other more easily and collaborations start with a few clicks" (IT Consulting CKMO)
• "With the complementarily of knowledge and experiences, the problem-solving become easier" (R&D CKMO)
• Sometimes we spend a lot time trying to find good knowledge , and we have to ask for external help, while the guys in the back office already had it … so we lose time and money…" (IT Consulting CKMO)
• "Sharing knowledge enhance the capability of firms to perform and to respond to client demands" (Telecoms CKMO)
They stated that knowledge sharing could also produce negative outcomes that threaten the long term viability of the organization, reducing motivation to share knowledge:
• "We can outsource everything…only our core business knowledge capital has to be preserved…it is our existence" (Aeronautic CKMO)
• "Imitation is our big problem, comes from all the world" (Automotive CKMO)
• "Some believe that when sharing, they lose their importance in the group ...it is an old myth of the old generation of computer scientists" (Software edition CKMO)
• "A partner with whom we share today could become a competitor tomorrow. This sharing allows may be to increase the short-term value of a service or a product which we create, but may be with means and long terms a source of loss" (Aeronautic CKMO)
• "Sharing efforts are seen as a kind of volunteer action impinging on the performance of their daily tasks. A more explicit recognition should be putted in place" (Transport CKMO)
• "Working transparently with others reduces their and our autonomy" (Transport CKMO)
The CKMOs appear to assume a close association between value and sharability by trying to motivate knowledge sharing with intrinsic and extrinsic rewards:
The value-sharability relationship
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• "We try to find more tangible rewards to promote that (peer recognition, financial, etc.) (Civil eng CKMO)
• "Peer recognition is more important in our field" (Automotive CKMO)
• "Lack of time and recognition from Top management is widely cited as barriers to knowledge sharing" (R&D
• "With all the efforts we did, their attitudes toward sharing knowledge seem to remain unchanged" (R&D CKMO)
• "The more a firm is revealed in a extended enterprise, the more she loses its independency towards others partners" (Aeronautic CKMO)
Sometimes both positive and negative value can arise from the same knowledge-sharing event, giving rise to conflicting interests that must be resolved:
• -"In our field/activity, there is a contradiction/paradox: sharing knowledge is rewarded-keeping knowledge is advised to keep you self competitive on the market" (IT consulting CKMO)
Frequency moderation of valuesharability relationship
Participating CKMOs did not make any comments with respect to the degree to which perceived frequency of value moderates the Value-Sharability relationship posited by VFKS.
Certainty moderation of the valuesharability relationship
VFKS posits that the Value-Sharability relationship may be moderated by the degree to which people feel certain that they will attain the value they perceive in a knowledge-sharing opportunity. Evidence of such a moderating relationship emerged in the CKMO discussions of goodwill, trust, vulnerability, and risk.
• 
The sharability-sharing relationship
The CKMOs did not comment directly on the Sharability-Sharing relationship posited by VFKS.
Capacity moderation of the sharabilitysharing relationship
The CKMO participants made a number of statements that touched on the degree to which Capacity to Share moderated the proposed relationship between Knowledge Sharability and Knowledge Sharing.
• "These should be balanced: willingness to share and being able to do it" (Telecoms CKMO) Some, highlighted the challenge of sharing tacit knowledge:
• "Some knowledge can never be elicited. It remains tacit in the head of experts…socialization is the best way to transfer it" (Audiovisual CKMO)
• "Before, when the work was manual, it was possible to learn by observation and imitation. Now everyone is working behind his/her own computer…"(Automotive CKMO)
• Others touched on the degree to which ethical or legal constraints could constrain sharing:
• "Sometimes [knowledge remains unshared] not for a lack of willingness, but rather because of professional obligations" (Aeronautic CKMO)
• "Some knowledge can never be elicited, they remain tacit in the head of experts…socialization is the best way to transfer it" (Audiovisual CKMO
The CKOs also touched on ethical and legal constraints that could block sharing among people willing to share: 
Discussion of findings and future directions
This exploratory study showed that CKMO statements corresponded closely to the constructs and relationships proposed by VFKS. They did ascribe value to knowledge. They identified the possibility for both positive and negative outcomes from knowledge sharing, and asserted that these expectancies were closely associated with knowledge sharability attitudes.
The CKMOs did not directly discuss a relationship between Knowledge Sharability attitudes and Knowledge Sharing actions. They appeared to assume such a relationship, however, because they discussed the degree to which Capability to Share moderated this relationship. Further exploratory and experimental research will be required to investigate this effect.
The CKMOs said little about the degree to which perceptions of frequency moderated the valuesharability relationship. It could be that, in this sample, frequency issues did not emerge. It is also possible, though that perceptions of frequency are inextricably linked to perceptions of value. Rather than making value judgments that are moderated by frequency judgments, it may be that a cognitive mechanism synthesizes a single value-frequency judgment. Further exploratory and experimental research will be required to investigate this effect.
Limitations
This study has several limitations.
As with all exploratory science, this paper reports, explores and describes phenomena of interest in a context where they manifest. Although it proposes a model that suggests close associations among constructs, the model is a descriptive theory. It does not yet rise to the standard of a fully realized causal theory because its relationships are not yet derived by rigorous logical arguments from axiomatic foundations.
More exploratory and theoretical research will be required before a rigorous theory can be advanced to explain the effects modeled and reported in this paper. Further, it is not the role of exploratory science to assert causality, and this study does not attempt to do so. Rather, it seeks to report effects observed in the field with sufficient clarity that other researchers can add detail to the descriptions with further exploratory research, which may, in turn, inform theoretical work that can fully explain the variations in Knowledge Sharability.
Finally, this paper is qualitative. Until a sound theory is advanced, it would not be possible to conduct formal experimental science, because the role of experimentation is to test theoretical propositions. Experimental techniques, however, can be a useful tool for advancing exploratory science by further quantifying and characterizing observed effects. Given the findings of this paper, it may be useful to explore VFKS more fully using quantitative methods.
Future directions
The findings of this paper suggest that the model has some face validity, and so it may merit further exploratory work to gain more insights about whether and how these effects manifest in the workplace. This study drew insights only from CKMOs. It would also be useful to explore these phenomena among people collaborating at the operational level. It would also be useful at this point to conduct theoretical development of the model, laying an axiomatic foundation for its propositions, and deriving the logic to link the propositions to the axioms. Experimental research focusing on specific propositions of the model would shed further light on its scientific utility. This study did not garner evidence one way or the other with respect to two aspects of the model: the potential for perceived frequency to moderate the valuesharability relationship, and the sharability-sharing relationship. It would not be sound to reject the proposed relationships based on a single exploratory study. Further, focused investigation of these aspects will be required to determine whether or not these propositions hold.
Conclusions
This paper advances a Value Frequency Model of Knowledge Sharing as an explanation for variations in attitudes toward sharing knowledge with people outside one's own work group or organization. It then reports on an exploratory field study with 16 CKMOs to investigate the degree to which their experiences and understandings of Knowledge Sharability were consistent with or different from the constructs and relationships proposed by the model. Where CKMO has made statements about topics addressed by the model, their statements were consistent with the logic of the model. CKMOs, however, were silent on two aspects of the model -the Frequency construct and the direct effect of Knowledge Sharability attitudes on Knowledge Sharing behaviors. Further research will be necessary to explore these and other aspects of the model more fully.
